The antilipolytic, insulin-like effect of growth hormone is caused by a net decrease of hormone-sensitive lipase phosphorylation.
The mechanism of the antilipolytic effect of GH and the cause of refractoriness to its own action was studied in isolated rat adipocytes. Human GH rapidly inhibited catecholamine-stimulated lipolysis rate, with a time course similar to that of insulin, but only in cells which had been preincubated in the absence of GH for 2-3 h. Half-maximal inhibition was obtained with a GH concentration of 100 ng/ml. Parallel determinations of the lipolysis rate (with a pH-stat titration technique) and the extent of phosphorylation of hormone-sensitive lipase, the rate-controlling enzyme in adipose tissue lipolysis, were made. The extent of lipase phosphorylation, 1.7-fold enhanced by previous noradrenaline stimulation, was rapidly reversed by addition of GH, and the decrease was followed by a parallel decrease in the lipolysis rate. The time course and magnitude of these effects was similar to those obtained with exposure of the cells to insulin, indicating that the antilipolytic effect of both hormones was exerted through the same mechanism: a net dephosphorylation of the hormone-sensitive lipase. To study the refractoriness of the fat cells to the action of GH (which was not found with insulin) adipocytes were prepared from hypophysectomized rats 24 h after surgery. With such cells no preincubation was required to obtain the effects of GH on the lipolysis rate and extent of hormone-sensitive lipase phosphorylation. The effects of GH on both of the parameters studied were similar to those obtained in nonhypophysectomized rats. These results suggest that the refractoriness of the fat cells to GH may be explained by a functional inhibition at a site(s) in the series of metabolic events initiated by GH action, which precedes the activation of the hormone-sensitive lipase.